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2003 Port Townsend dock promotes fish habitat

special section

Diverse team redesigns dock to encourage eelgrass growth

By HEIDA DIEFENDERFER
Battelle Marine Sciences Laboratory

If necessity isthe mother of invention, then surely today’s
crigsin permitting overwater structures should be spawning
design solutions for docks and bridges.

The recent redesign of a derdict dock in Port Townsend to

|| provide water access for the planned Northwest Maritime
Center (NWMC) proved to be an opportunity for an
interdisciplinary design team to seek crestive solutions. The
project site showed evidence of important nearshore habitat
that had been bisected when the dock was built in the 1930s,
Diefenderfer  and would warrant serious review before any reconstruction
was permitted.

In 2001, the nonprofit NWMC pulled together a dock design team that included
marine scientigts, architects, engineers, educators, regulators and user groups. The
team’ s directive was to create a demonstration dock that would provide the
desired moorage yet alow nearshore habitat functions to be restored. Of
particular concern were threatened fisheries resources, and the edgrass (Zostera
maring) with which they are associated.

However, this god
would need to be
achieved while
accommodating the
unique requirements of a
planned educational
facility. The NWMC
charter cdled for
docking vigting vessdls
ranging in Sze from

higoric tall sh|psto La lllustration by Mike Kowalski
kalyaks A fleet of One of the unique requirements of the Northwest Maritime

. Center’sdemonstration dock on Port Townsend Bay isthat it
educathnd prpgram can handle vessels ranging in size from historic tall ships to
vesss induding a sea kayaks.

vaiety of sallboats and
rowboats, would need to
be berthed at the dock during the summer months, the prime growing season for
edgrass.

An edlgrass restoration project was dso planned for the Ste, independent of
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mitigation for demolishing and rebuilding the sructure.

The chalenges faced by the design team, however, are by no meansisolated to
this dock or this smdl Victorian segport. Some 30,000 recregtiona boating dips
were identified in Washington by the Department of Naturd Resources
ShoreZone Inventory in 2001. In addition, large docks are operated by the state's
ports, ferry system and industries. Taken together, the impacts of these docks are
ubgtantial on aregiond scae.

Let therebelight

Docks reduce nearshore edlgrass habitat ~rrErdock
directly by limiting the incident light N
requi red by these f|aNef|ng p|a1[s’ which Photo courtesy of the NWMC

; need From a kayak underneath the NWMC
IS greater than that ed by macrodgae dock, Heida Diefenderfer uses a meter to
(mveed) [?OCdeS) affect the_ measure how much light is reaching
resource indirectly, through associated ~ potential eelgrass habitat.

activities, by means such as propeller

wash and shading from vessds.

Inturn, theloss of edgrass affects Pacific herring popul ations, because herring
deposit their eggs on blades of edgrass during spawning. The edgrassis dso used
by juvenile Dungeness crab, sdlmon and other species as cover and forage habitat.

The magnitude of this problem convinced the National Oceanic and Atmospheric
Adminigration (NOAA), which has jurisdiction over the nation’ s fisheries
resources, to fund the NWMC' s dock design and eglgrass restoration project
through its community-based habitat restoration grant program.
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The architect on the project is
Miller/Hull and the engineer is
Peratrovich, Nottingham & Drage.
With the design now complete,
recongtruction of the dock is planned
for September 2003, and eglgrass
planting is planned for May 2004.

Surveys under the dock by Battelle
research divers provided the basis for
decison-making related to the
nearshore environment: data on the
type of substrate such as sand, the
location and dengity of edlgrass and
macroalgae, and bathymetry or depth.

With mapsin hand highlighting this
data, the team viewed severa versons
of draft desgnsreaive to their
potential effects on the resources. This -

nf aion d&) le\Naj rwcha_s Pho.to cc?urtesy of Battelle
' orr_n } Amy Borde, a research scientist at Battelle
to estimate the extent and location of ~ Marine Sciences Laboratory, prepares a tray
area on the site with conditions suitable of bundled eelgrass shoots for transplantation
for edgrass, much as a gardener by divers

would congder soils, water and light.

The team reviewed severd candidate technologies that tranamit or reflect light
under docks. It examined data from Battell€ stests for the Washington State
Department of Transportation (WSDOT) of ameta halide greenhouse light,
SunTunndl, deck prisms, grating and glass blocks.

Also, the NWMC dlowed Battelle to fied-test deck prisms and a SunTunnd for
WSDOT at its derdlict dock, which aready had holesin its decking. The data this
generated on light diffusion and attenuation were specific to the Ste and
particularly useful in the design process.

Thedesign
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A shade modéel
congtructed for the Site
alowed the team to
congder the rdative
effects of different
meaterids and desgns.
Béttelle cdculated the
expected incidence of
photosyntheticdly active
rediation, that portion of |
the spectrum availableto £+
plants, at the depth of :

@gr& on the Ste under Photo courtesy of the NWMC

different design The derelict dock extends 230 feet into Port Townsend Bay.
. h It The design team recommended that the trestle be extended 60

scenarios. T eser_esu S feet further offshore and that the piles be converted from

were compared with wood to steel to reduce impacts on the underlying marine

edgrassrequirementsto  habitat.

evaduate desgn

dternatives.

Three key design recommendations rel ative to nearshore ecology evolved from the
team’ swork:

* To extend the dock trestle 60 feet further offshore, to 286 feet, so that the
large platform at its terminus would be over water deeper than edlgrass can
tolerate and aso provide moorage for deeper draft vessals.

* To reduce the number of piles and associated Structure and therefore
shading by converting the piles from wood to stedl.

¢ Tousegrating in Strategic locations to reduce the potentia of an abrupt
light/dark barrier to fish passage.
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Ultimatdly, reflection wasthe
technology sdlected by the team to
field-test at the demongtration dock.
Although this technology does not
provide the grestest increase in light of
those reviewed, it isthe most
compatible with planned uses of the
dock and with the aesthetics of the
Port Townsend waterfront.

Panscdl for highly reflective meta
panels to be affixed to stringers under
the deck. This has been tested on a
smdler scae under docks a the
Battelle Marine Sciences Laboratory — -
. - Graphic by Miller/Hull Partnership
In SeqUIm Bay and & th(:_'\ EOH of . A shade model constructed for the site allowed
Anacortes. The hypothesisisthat with 4 committee to consider the relative effects of
the design changes and the light different dock materials and designs. The dark
provided by re‘leaion, eelgrasswill be green areas represent existing eelgrass; the
able to survive under the entire Ilglr:tbgrteen relprie;jntsthe areawhere eelgrass
) will be transplanted.
11-foot-wide trestle of the new dock,
wheress today thereisno edgrassin
thisarea.

To test this hypothesis and to speed the recolonization of edgrass, Battelle
research diverswill plant edgrassin existing ggps in the spring following the dock
recongtruction.

A helping hand

Under the NOAA restoration grant program, volunteers from the Port Townsend
area are being recruited to help bundle edgrass for planting. Up to 5,000 edgrass
plants, which originated at the Clinton ferry termina on nearby Whidbey I1dand,
will be donated from stocks maintained at Battelle for WSDOT.
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The Clinton ferry termind
isthe gite of long-running
research on edlgrass
trangplantation. Although
early edgrass restoration
effortsin the Puget
Sound have had mixed
results, the last five
years work at Clinton
has proven highly
successful. Two reasons
for this advance are
increased understanding
of the controlling factors
on edlgrass habitat and
improved planting
techniques.

Long-term monitoring of

Photo courtesy of the NWMC
transplanted and The site is in Port Townsend’s historic waterfront district.
reference siteshasbeen  Thepier to berebuiltisto the left of Point Hudson Marina.

key to objectively
evauating and improving restoration and mitigation methods.

A smilar monitoring program is planned at the NWMC site. The god isto assess
the effects of the new dock design on edlgrass and the nearshore environment. The
information generated by small, directed research projects such asthis one can be
expected to contribute to regiona restoration efforts. The Puget Sound Nearshore
Ecosystem Restoration Project, for example, is currently gathering momentum to
preserve and restore habitats around the Sound.

The demongtration dock is envisoned as amodd for how senstive rehabilitation
of an exising overwater structure can preserve arecregtiond resource while
compatibly alowing for a quicker recovery of the marine environment. The
benefits demonstrated in this community-based habitat restoration project offersa
prototype for reducing the fragmentation of nearshore habitats in the region in the
context of sustainable development.

Heida Diefenderfer is a senior research scientist at the Pacific Northwest
National Laboratory’s Battelle Marine Sciences Laboratory, operated by
Battelle for the U.S. Department of Energy Office of Science. A biologist,
Diefenderfer conducts applied research for state and federal agencies and
other partnersfor nearshore, wetland, and water shed assessment and
restoration.
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< Battle over keeping dams rages on
< Charting a sustainable course for the Sound
+ Water rights no longer a hidden asset
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